-Please insert Table 1 about hereGiven the lack of standardization, it is not surprising that the reliability of SCAN is low. Smith (2001) analysed levels of agreement between eight SCAN analysts, divided into three groups based on their SCAN experience (experienced users, occasional users, and infrequent users) in how they applied SCAN criteria to suspect statements. All analysts were given 27 statements from actual cases and asked to analyse these statements with SCAN. The inter-rater reliability was found to be disappointingly low. Specifically, analysts frequently relied on different criteria when coding the same statement. The highest degree of inter-rater consistency was found for the 'pronouns' criterion, yet this criterion still only achieved a 40% level of agreement. That is, the 'pronouns' criterion was scored to be present in 10 out of 27 statements by one or more groups, while in only 4 out of these 10 statements all groups agreed on the presence of the 'pronouns' criterion. Smith's (2001) study showed that analysts judged many statements as deceptive, but their judgments were based on the use of different criteria.
The present study had two aims. First, to examine which of the various SCAN criteria are present in actual sexual abuse cases statements. We analysed the statements made by suspects and alleged victims in 82 sexual abuse cases that were provided to us by the Dutch police. These statements were part of a pilot conducted by the vice squad of the Amsterdam (AMS) Police in which SCAN was applied to statements written by suspects or alleged victims in criminal cases. We examined which SCAN criteria were identified by the Amsterdam police SCAN analysts in these written statements. To obtain further insight into which criteria are used by Amsterdam police, we examined which of the SCAN criteria were included by the SCAN analysts in their recommendations for follow-up forensic investigations (for details, see method). Although the current study only relied on sexual abuse statements, the results of this study may still benefit research on SCAN because it would allow for a more standardized list of criteria that can be used in future research.
Second, we calculated the inter-rater reliability of the AMS police SCAN analysts to obtain insight into the reliability of the SCAN method in real life practice, as sufficient inter-rater agreement is an important issue for any assessment method.
Thus, the current study addresses reliability rather than validity issues related to the SCAN.
Method The Amsterdam Police Pilot
In the vice squad of the Amsterdam police conducted a pilot, using SCAN in 115 sexual abuse cases. Alleged victims, witnesses, and suspects were asked to write down their version of what had happened, upon arrival at the police station, before any interrogation or interview. These statements were then submitted to a SCAN analysis (for details see below), and the results of this analysis were used to guide subsequent interrogation. The goal of this pilot was to explore to what extent SCAN might help in determining the credibility of victims, witnesses, and suspects.
The pilot team consisted of four SCAN analysts (three women), who all had completed the basic SCAN course (see www.lsiscan.com) a few months before the pilot started. At the start of the project, none of the SCAN analysts were experienced in employing SCAN in practice. During the pilot project, they frequently consulted the developer of the instrument (i.e., Avinoam Sapir). The police officers who analysed the statements will be referred to as SCAN analysts throughout the entire manuscript.
All statements in the pilot were analysed by two of the four trained SCAN analysts. In a typical SCAN analysis, the criteria in a statement are first colour coded. Table 1 gives a detailed overview of how the SCAN analysts coded each criterion within the written statements. For example, every person who is mentioned in the statement is highlighted in green (Appendix A, criterion 1). For some criteria, their presence is simply indicated in the margin. For example, the structure of the statement is written in the margin at the end of the statement (Appendix A, criterion 5). Finally, a subset of the criteria is not coded in the statement at all, and is only described in the report about the statement (e.g., features like first person singular, past tense; Appendix A, criterion 2). Having analysed the material in this way, each analyst wrote a report about the statement. Based on these reports, a final report was produced that combined all the individual analyses and recommendations. Such a final report would include information about specific questions that could be asked during a subsequent interview based on the SCAN analysis. For example, when the SCAN analysis reveals several unasked explanations within the statement during a specific time frame, a possible recommendation within the report could be: "Ask further explicit questions about the specific time frame". As another example, the writer may not properly introduce an important person within the statement. ii. copies of the original statement including the coding scheme of the SCAN analysts (2 versions);
iii. individual reports about the statement written by each analyst (2 reports); iv.
a final report that combined the individual analyses and recommendations.
Cases included in the current study
Of the 115 cases that were part of the pilot, 11 could not be used because they were incomplete: nine did not contain a SCAN coded statement, one did not contain a SCAN report with recommendations, and one record consisted of unreadable handwriting. Eighty-two statements were collected by asking alleged victims (n = 43), suspects (n = 18), and witnesses (n = 21). The remaining cases did not contain a written statement, but consisted of other material such as letters from victims (n = 6), suspects (n = 7) and witnesses (n = 7), and e-mails from two witnesses. In accordance with the SCAN guidelines that emphasize the pure narrative version as a starting point for analysis, and to keep the set of statements homogeneous, these cases were also omitted. This resulted in a set of 82 cases that were included in the analysis. All cases were sexual abuse cases.
Analysis

Present/absent
SCAN criteria in the written statements and in the final report containing the recommendations were coded separately. To identify the presence of the SCAN criteria in the written statements, two independent coders evaluated whether each of the 21 criteria that were used by police AMS were present within the statements (see Table 1 and Appendix A for definitions). One coder followed the SCAN basic course and the other coder read the SCAN course manual and was familiar with the SCAN literature and coding scheme. Thus, these coders did not analyse the statements themselves, but merely investigated the coding scheme that the SCAN analysts had produced for each statement. The evaluation by these coders will be referred to as SCAN evaluation. Presence of a criterion in the coding scheme for a statement was coded as '1' and absence as '0'. Criteria that were coded as present had to be either highlighted within the statement or noted in its margin, resulting in a 0/1 coding per criterion, per statement.
To investigate which of the SCAN criteria contributed to recommendations for follow-up investigations or interviews, the same two independent coders coded whether each of the 21 criteria used by police AMS were present ('1') or absent ('0') in either the individual reports or the final report. Again, this resulted in a 0/1 coding per criterion, per statement.
Frequency
The 0/1 coding described above, however, is suboptimal for situations where a criterion is scored by both analysts, but at different locations within the statement. To obtain more detailed data in the presence of SCAN criteria, we also investigated the exact frequency of the different criteria within the written statements. This frequency analysis was limited to the written statement, because the recommendations are reports about the criteria, but do not contain the criteria themselves. Consequently, the frequency count will have no additional value over the presence (1) or absence (0) coding of the recommendations.
To identify the exact frequency of the SCAN criteria in the written statements, the same independent coders who coded the presence or absence of the criteria also coded how many times each of the 21 criteria employed by police AMS were present within each statement according to each SCAN analyst. Criteria that were coded as present had to be either colour coded within the statement or noted in its margin. Each coder gave a frequency count of each criterion for each line of the written statements.
For example, when a SCAN analyst highlighted two social introductions in line 1 and one introduction in line 6, the total frequency of this criterion would be 3.
Furthermore, the coding schemes were compared to make sure that when both coders coded the same number of criteria within one line, these criteria were, in fact,
identical. This way, inter-rater reliability can be computed. Merely calculating a total count could produce the illusion of inter-rater agreement since a frequency count of 3, as in the example, can be achieved in multiple ways.
Inter-rater reliability of the two coders for the present/absent coding First, inter-rater reliability of the two independent coders for the present/absent SCAN evaluations in the written statements was calculated. As can be seen in Table 2 Inter-rater reliability of the two independent coders for the recommendations was calculated in the same way, and varied between 0.81 and 1 (M=0.90, SD=0.05;
see Table 2 ). Kappa and Phi were also calculated and are presented in Table 2 . For both the written statements and the recommendations, the reliability showed to be sufficient to combine the scores for each criterion between coders. A criterion was coded as present when both coders coded the criterion as present and a criterion was coded as absent when one, or both coders coded the criterion as absent.
-Please insert Table 2 about here -
Inter-rater reliability of the two coders for the frequency coding
As an index of inter-rater reliability for the frequency coding, Spearman rho was calculated between the frequency counts of the two independent coders. Separate analyses were carried out for SCAN analyst 1 and SCAN analyst 2. As the frequencies were very skewed we also included a detailed overview of Ms, SDs, median and skewness for both coders for each analyst (see Table 3 ). For SCAN analyst 1, the Spearman rho of the two independent coders for each separate criterion varied from 0.90 to 1, with an average of 0.99 (SD = 0.03). Spearman rho of the two independent coders for SCAN coder 2 varied from 0.70 to 1, with an average of 0.98 (SD = 0.08) 2 . More in-depth analyses of the percentages (see Table 2 , McNemar tests), scored by each of the coders showed some significant differences between both coders. Most significant differences were found for criteria described in the recommendations. This is probably due the unstandardized nature of a recommendation report. Each report follows another structure or outline, depending on the SCAN analyst and type of statement. That is, the criteria are not discussed item-by-item in a specific order, but in a rather random continuous text. Despite these few differences, inter-rater reliability showed to be sufficient to average the scores between coders.
-Please insert Table 3 about hereIn sum, we will first investigate the presence of the different criteria within the written statements and the recommendations. Second, we will analyse whether some criteria are more prominent in either the (i) written statements or the (ii)
recommendations. Third, we will investigate the inter-rater reliability between the SCAN analysts to see whether SCAN can be used in a reliable way.
Results
Based on the present/absent coding we calculated the proportions of written statements and recommendations in which each SCAN criterion was present, which is presented in Figure 1 . For the written statements, results indicated that ten of the criteria were present in more than 25% of the statements (denoted with a * in Figure   1 ). Furthermore, results indicated that 11 criteria were present in more than 25% of the recommendations (denoted with a * in Figure 1 ). Nine of these criteria overlapped between the written statements and the recommendations. These criteria were: "Use of pronouns", "Social introduction", "Unimportant information", "Missing information", "Unasked explanation", "Negative language", "Together with", "Structure of the statement", and "Change in language". Three of the criteria differed notably between the written statements and the recommendations. The criterion "Communication" was present in over 25% of the written statements, but not in the recommendations. The criteria "First person singular, past tense" and "Place of emotions" were present in over 25% of the recommendations, but not in the written statements. Taking into account all criteria that were present in more than 25% of either the written statements or the recommendations results in a list of 12 SCAN criteria. These criteria are denoted with a * in Figure 1 in either the written statements or the recommendations, or both.
To investigate whether some criteria were more prominent in the written None of the remaining criteria were more often present in the Written Statements compared to the Recommendations. As a result, no differences were found for "Verb leaving", "Structure of the statement", "Change in language", "Order", "Activities", and "Resistance".
Next, the inter-rater reliability of the two SCAN analysts was calculated by means of proportion agreement. As the presence of each criterion was coded per line, we were able to compare the frequency counts of both analysts with great precision.
An example will help to clarify how reliability was calculated. Consider SCAN analyst 1 who highlights 3 pronouns in line 1, 2 pronouns in line 2, and 5 pronouns in line 3. SCAN analyst 2, in contrast, highlights 4 pronouns in line 1, 2 pronouns in line 2, and 4 pronouns in line 3. First, we look at the comparison between both analysts for line 1. Here we see that they agree about 3 pronouns. For line 2, they agree about 2 pronouns and for line 3 they agree about 4 pronouns. Statements were also compared to make sure that when both analysts coded the same number of criteria within one line; the criteria were, in fact, identical. This leads to a total amount of 9 pronouns on which both analysts agree. However, in total there are 11 (4+2+5) pronouns scored in the three lines. This leads to a proportion agreement of 9/11= .81. This calculation was carried out for each criterion in each statement. Next, we calculated the average proportion agreement per criterion for all 82 statements (See Table 4 ). Average proportion agreement is 0.31 (SD = 0.21). The frequency counts of each criterion were averaged for both analysts to obtain the total frequency count of the different criteria within the written statements, which is presented in Table 5 .
-Please insert Tables 4 and 5 about hereFinally, we determined these frequencies for victims (n = 43), suspects (n = 18), and witnesses (n = 21), separately. The total frequencies for these categories were analysed by one-way Analyses of Covariance to evaluate differences between the writers in the presence of criteria, with length of the statement as a covariate. To correct for multiple testing, a more conservative significance level of 0.01 was used.
However, no significant differences for any of the criteria were found between victims, suspects, and witnesses. Table 5 presents the frequencies of the different criteria for each role per 50 lines, the average length of a statement.
Discussion
Given the unstandardized nature of the SCAN method, the present study examined which SCAN criteria are most frequently used in the field. To address this issue, 82
cases on which police AMS performed SCAN were investigated. Ten criteria were
found to be present in over 25% of the written statements and 11 criteria were found to be present in over 25% of the recommendations. Taken together, this resulted in a list of 12 unique criteria that were used in more than 25% of the cases. Our results also show that 8 criteria were more often present in written statements than in the recommendations, regardless of the examinee's status (i.e., victim, suspect or witness). Two criteria were more often present in the recommendations than in the written statements. These criteria were "First person singular, past tense" and "First sentence". This can be explained by the absence of a coding symbol with which their presence can be marked in written statements. Even though "First person singular, past tense" was not scored in the written statements, it emerged in follow-up decisions in almost 60% of the cases (Figure 1 ).
To evaluate the criteria used in the written statements and the reliability of the SCAN method, we calculated the exact frequency of each criterion. Although the SCAN analysts were trained in using SCAN, their inter-rater reliability was found to be disappointingly low. This finding is especially striking, as all 4 analysts employed the same definitions -given in a self produced summary -and should therefore have been able to investigate these criteria and their appropriate interpretations in a similar way. This low inter-rater reliability suggests that the SCAN method is insufficiently In sum, the results of the present study show that SCAN is largely driven by a set of 12 criteria. However, it is important to note that the inter-rater reliability of those criteria is low, except for "Pronouns" and "Social introduction". As sufficient inter-rater reliability is one of the requirements for any tool to be applied in practice, these findings suggest that SCAN is insufficiently developed as a forensic tool and the extensive use of SCAN in practice should be discouraged. Still, to our knowledge, our study is the first to actually show which criteria drive SCAN. We therefore recommend using the 12 SCAN criteria as a starting point for future studies on their psychometric properties. To overcome the issue of low inter-rater reliability future studies could use a more standardized coding system for scoring SCAN 
Order*:
This criterion refers to the order in which persons or objects are mentioned in the statement. In this way the writer reveals his/her priority regarding these persons or objects Note. Only 15 criteria were coded within the statements so inter-rater reliability could only be calculated for these 15. Numbers of criteria refer to the description of the particular criterion in Appendix A. 
